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ABSTRACT : PURPOSE: To readily and automatlcally cany out subculture of microorganism, cell, etc., 
by opening and closing a flexible tube containing a culture medium packed therein with a 
number of cooks in the longitudinal direction and blending a culture medium of a 
microorganism with the new culture medium. 

CONSTITUTION: A culture medium is packed into the inside of a flexible tube 1 capable 
of sterilizing bacterium and made of flexible material having O2 and CO2 pemneable 
properties and the tube is fastened at the prescrit»ed positions with a numt)er of and 
clothing cock 2 in longitudinal direction to prepare the culture tank. Then microorganism or 
cell is cultured in the culture tank and after definite time, culture medium is blended with 
new culture medium by moving a fastening position of cock in a state in which 
microorganism or cell is sufficiently proliferated. Thus, new culture tank is prepared to 
automatically carry out subculture of microorganism or cell, etc. 
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SPECIFICATION 

1 . Title of the Invention 

Automatic Subculturing Device 

2 . Claims 

1. An automatic subculturing device for microbes, 
cells, and the like, characterized by comprising a flexible 
tube filled with medium, and a plurality of cocks disposed in 
a plurality of locations at suitable intervals along the 
length of the flexible tube for clamping and unclamping the 
tube . 

3 . Detailed Description of the Invention 

Field of Industrial Application 

The present invention relates to an automatic 
subculturing device for microbes, cells, and the like, 
suitable for use in automatic subculturing devices in which 
the preparatory culturing procedures for ensuring a cell line 
are automated. 

Prior Art 

Subcultures of microorganisms, cells, and the like have 
conventionally been managed manually using culturing vessels 
of plastic or glass (bottles, flasks, Petri dishes, and tubes) 
and pipettes. It is essential that such subculturing be 
accomplished aseptically, which is why it typically takes 
place in bio-clean benches. 

Until now, there have been no automated devices for such 
microbial and cell subculturing.. 



Problems Which the Invention Is Intended to Solve 

During microbial and cell culture, pre-incubation and 
subculturing are typically done a number of times for 
acclimatization to the new environment. Culture and 
subculture must also be managed repeatedly to preserve lines 
of cells that are not amenable to lyophilization . As 
subculturing also takes a certain amount of time, it can be 
quite laborious for researchers, who sometimes must keep on 
working until the procedure is finished. Due to limited time 
in space research, automated experimental procedures are 
critical . 

The present invention is intended to provide a device 
capable of the automated subculture of microbes, cells, and 
the like. 

Means for Solving the Abovementioned Problems 

The present invention is an automatic subculturing device 
for microbes, cells, and the like, characterized by comprising 
a flexible tube filled with medium, and a plurality of cocks 
disposed in a plurality of locations at suitable intervals 
along the length of the flexible tube for clamping and 
unclamping the tube. 

Utilization of the Invention 

The interior of the tube consisting of a flexible 
material is filled with mediiom, and the tube is clamped by 
cocks at certain locations, thus creating culture chambers of 
a certain volume. Microbes or cells are cultured in these 
chambers. Once the microbes or cells have grown sufficiently 
after a certain period of time has elapsed, the cocks are 
loosened to allow the broth containing the growing microbes 
and cells to be mixed with a certain proportion of fresh 
medium in a new culture chamber. This procedure is repeated 
to enable automatic subcultures at periodic intervals. 
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The device of the present invention is readily operated 
because of its simple mechanism. As such operations must be 
done in an aseptic manner, the device of the present invention 
is less likely to result in contamination since the broth 
never comes into direct contact with outside air. This may be 
done in zero-gravity environments as well as on earth. 

Examples 

An example of the device in the present invention is 
illustrated in Figure 1. 

A flexible tube 1 comprises a COj-permeable material that 
can be sterilized. Since an injection needle must be used 
during inoculation and recovery of the broth, the tube 1 
should be provided with an inoculating and sampling port 3 
which will not leak when penetrated by such an injection 
needle. Cocks 2 located at suitable intervals are opened and 
closed to allow the broth to be mixed with fresh medium for 
subculture. At such times, the broth and fresh medium are 
limited to a 1:9 mixing ratio. In cases where a high dilution 
ratio is required, the above procedure can be continuously 
repeated. For example, 10 cc broth is in a culture chamber 4 
where culture is finished. Fresh medium is introduced into 
the unused culture chamber 5. When 1 cc of the broth is mixed 
with 9 cc of the fresh medium, the cock 2 at a location ~ 
capable of proportioning the culture chamber 4 to a ratio of 
9:1 and the cock 2 at a location proportioning 9 cc mediiim 
from the unused culture chamber 5 are closed, while the cocks 
2 in the two locations forming the culture chamber 4 before 
the subculture are opened. This series of operations allows 
1 cc of broth to be mixed with 9 cc of fresh medium in a new 
culture chamber 7. An example of such a state is illustrated 
at the bottom of Figure 1. In that bottom part of the figure, 
the new culture chamber 7 contains 1 cc of pre-culture broth 
and 9 cc of medium from the unused culture chamber 5 . 
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Although stringent quantification is not critical for 
subculturing, a certain degree is required. In the device of 
the present invention, an extremely long tube would have to be 
used for 1/100 dilution, for example. Such 1/100 dilution can 
be managed, however, by two consecutive 1/10 dilution 
operations . 

The mechanism for opening and closing the cocks 2 can be 
based on a method for opening and closing a plurality of cocks 
in a certain sequence, or a method in which sets of 2 cocks 2 
are used, where four cocks 2 are opened and closed as the tube 
1 or the cock 2 positions are shifted. 

In the case of adhesion of cell cultures, a support 
material such as a microcarrier can be mixed with the mediiam. 

Figure 2 is a block diagram of the functions of an 
automatic subculturing device featuring the use of the device 
of the present invention for the opening-and-closing cocks 2 
and the flexible tube 1 in Figure 1. The device comprises a 
flexible tube, opening-and-closing cocks, an automatic opening 
and closing mechanism, a control mechanism, and a stirring 
device. The stirring may be managed by enclosing a magnet 
rotor in the flexible tubing, but is rotated using a stirrer 
outside the flexible tube, or by externally squeezing the 
flexible tube. This will allow the contents in the culture 
tank to be uniformly mixed for suitable subculture. The~ 
device is used in an incubator to control the environment 
(temperature, humidity, gas components) . 

Merits of the Invention 

The present invention helps to automate the subculture of 
microbes, cells, and the like. 

4. Brief Description of the Figures 

Figure 1 illustrates an example of the present invention, 
and Figure 2 is a block diagram of the functions of an 
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automatic subculturing device featuring the use of the present 
invention . 



Figure 1 
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